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data with the first computer system via a network connection
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1
REMOTE TUNING FOR GAS TURBINES

BACKGROUND OF THE INVENTION

The present mnvention relates to a system and method for
tuning a gas turbine, and in particular, to a system and
method for tuning a gas turbine from a remote computer.

FIG. 1 schematically 1llustrates a conventional gas turbine
system. The system includes a gas turbine 100 having, inter
alia, a plurality of combustion chambers 101, a plurality of
pressure transducers 103a, 1035 installed 1n respective com-
bustion chambers 101 for measuring pressure therein, an
emission sensor 107 installed in each of the combustion
chambers 101 for measuring emissions therein, and a fuel
manifold (not shown) for controlling and providing fuel
splits to the turbine 100.

A tuning kit 130 mcluding a signal conditioner 133 and a
dynamics monitor 135 1s operatively coupled to the gas
turbine 100. Specifically, the signal conditioner 133 1is
connected through a coaxial cable 131 to the pressure
transducers 103a, 1035 for receiving raw data signals from
the pressure transducers 1034, 103b. The signal conditioner
133 processes the received raw data signals by providing an
analog to digital conversion to the raw data and outputs
corresponding signals to the combustion dynamics monitor
135. The combustion dynamics monitor 135 includes a
computer that provides further signal processing to the
received signals and ultimately generates a fast fourier
transform (FFT) from which maximum amplitudes and
frequencies of the combustion dynamics of the turbine 100
can be determined.

An emissions system 104 i1s connected to the emissions
sensors 107 (one shown) to provide data regarding the
amount of substances such as NO,. and CO 1n the exhaust of
the turbine 100. An on-site engineer can analyze the ampli-
tude and frequency data generated by the combustion
dynamics monitor 135 and/or emissions system 104 and
determine any necessary adjustments to the gas turbine 100
such as an adjustment to the fuel split settings.

A turbine controller 110 such as a Mark V turbine
controller 1s operatively connected to the turbine 100. A
processor such as an “I” processor 140 1s connected to the
turbine controller 110 for exchanging data using Arcnet
protocol. After the engineer determines the necessary
changes to the gas turbine 100, the engineer can provide an
input mto the processor 140 such as new fuel split control
values to implement the changes. The processor 140 pro-
vides the control values to the turbine controller 110 which,
1n turn, provides a corresponding signal to the turbine 100 so
that the turbine 100 can be tuned to the new settings
reflecting the mput into the processor 140.

After the gas turbine 100 has adjusted to the new settings,
the engineer will make another set of measurements through
the pressure transducers 103a, 1035 and/or emissions sen-
sors 107 to thus obtain another measurement of the com-
bustion dynamics and/or emissions of the turbine 100. This
process 1s repeated until a map of combustion dynamics
and/or emissions as a function of fuel splits and operating
mode 1s developed. Using this map, the engineer can deter-
mine the optimum fuel split settings to achieve low emis-
sions and low dynamics.

The conventional gas turbines require tuning to minimize
combustion dynamics and emissions. This tuning 1s per-
formed locally. The engineer must therefore be present
on-site at the location of the turbine to tune the turbine.
Often, the engineer must wait around for other subsystems
to become ready to tune the turbine.

5

10

15

20

25

30

35

40

45

50

55

60

65

2

It would thus be beneficial to enable the engineer to tune
a turbine from a remote location, thereby resulting in
improved productivity.

BRIEF SUMMARY OF THE INVENTION

In an exemplary embodiment of the mmvention, a system
for tuning a turbine comprises a turbine controller opera-
fively coupled to the turbine, a first computer system opera-
tively coupled to the turbine controller and located locally to
the turbine, and a second computer system for exchanging
data with the first computer system that 1s located remotely
from the turbine. The first computer system and the second
computer system exchange data over a network connection
such as an intranet, the 1nternet or a virtual private network.
The first computer system comprises an on-site monitor and
the second computer system comprises a local area network
having a workstation, and the first computer system 1s
capable of exchanging data with the workstation via the
on-site monitor. The on-site monitor exchanges data with the
turbine controller using a first protocol and exchanges data
with the second computer system using a second protocol
different than the first protocol. The first computer system 1s
capable of transmitting data relating to a characteristic of the
turbine to the second computer system such as combustion
dynamics and/or emissions of the turbine. The second com-
puter system 1s capable of rece1ving input from a system user
and transmitting control data relating to turbine fuel splits
and reflecting the input from the system user to the first
computer system. The first computer system 1s capable of
providing the control data to the turbine controller to tune
the turbine in accordance with control data.

In another exemplary embodiment of the invention, a
method of tuning a turbine comprises providing a turbine
controller that 1s operatively coupled to the turbine, opera-
tively coupling a first computer system to the turbine con-
troller and locating the first computer system locally to the
turbine, and exchanging data between the first computer
system and a second computer system that 1s located
remotely from the turbine to enable the turbine to be tuned.
The data exchange between the first computer system and
the second computer system 1s accomplished over a network
connection such as an intranet, the internet or a virtual
private network. The first computer system exchanges data
with the turbine controller using a first protocol and
exchanges data with the second computer system using a
second protocol different than the first protocol. The method
further comprises transmitting data relating to a character-
istic of the turbine such as combustion dynamics and/or
emissions from the first computer system to the second
computer system. The method further comprises transmit-
ting control data from the second computer system to the
first computer system, the control data reflecting input to the
second computer system from a system user, and providing
the control data received by the first computer system to the
turbine controller to tune the turbine 1n accordance with the
control data. In an exemplary embodiment, the control data
relates to setting fuel splits of the turbine.

By enabling the engineer to tune the turbine from a remote
location, the present invention provides a significant
improvement 1n productivity. For example, the same engi-
neer could tune differently located turbines from a single
point 1n an automated fashion and the frequency of tunings
can be increased. Furthermore, long term monitoring of a
turbine can be enhanced.

In yet another exemplary embodiment of the invention, a
system comprises a first turbine, a first turbine controller
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operatively coupled to the first turbine for transmitting data
relating to a characteristic such as combustion dynamics
and/or emissions of the first turbine to a remote location over
a network connection. The system further comprises a
second computer system located at the remote location from
the turbine for receiving data transmitted from the first
computer system over the network connection. The network
connection comprises an intranet, the internet or a virtual
private network. The system further comprises a second
turbine and a second turbine controller operatively coupled
to the second turbine and to the first computer system.

In yet another exemplary embodiment of the invention, a
method of tunming a turbine comprises providing a {first
turbine, operatively coupling a first turbine controller to the
first turbine, transmitting data relating to a characteristic
such as combustion dynamics and/or emissions of the first
turbine to a location remote from the first turbine over a
network connection. The network connection comprises an
intranet, the internet or a virtual private network. The first
turbine specifically transmits the data to a second computer
system located remotely from the turbine so that an evalu-
ation of the transmitted data can be made and any necessary
changes to the turbine can be communicated (e.g., by
telephone) to a person on-site of the turbine. The method
further comprises providing a second turbine, operatively
coupling a second turbine controller to the second turbine,
transmitting data relating to a characteristic of the second
turbine to the location remote from the first turbine over the
network connection, the location remote from the first
turbine also being remote from the second turbine. Multiple
turbines at one location can therefore be controlled by a
remote engineer.

In yet another exemplary embodiment of the present
invention, a system comprises a first turbine, a first turbine
controller operatively coupled to the first turbine, a first
computer system operatively coupled to the first turbine
controller and located locally to the first turbine, a second
turbine, a second turbine controller operatively coupled to
the second turbine, a second computer system operatively
coupled to the second turbine controller and located locally
to the second turbine, and a third computer system for
exchanging data with the first computer system and the
seccond computer system. The third computer system 1is
located remotely from the first and second turbines and the
first and second turbines are located remotely from each
other. The third computer system exchanges data with the
first computer system and the second computer system via a
network connection such as an intranet, an internet or a
virtual private network. The first computer system 1s capable
of transmitting data relating to combustion dynamics and/or
emissions of the first turbine to the third computer system
and the second computer system 1s capable of transmitting
data relating to combustion dynamics and/or emissions of
the second turbine to the third computer system. The third
computer system 1s capable of receiving the inputs from a
system user and transmitting control data to the first com-
puter system and the second computer system reflecting the
inputs from the system user. The first computer system 1s
capable of providing control data to the first turbine con-
troller to tune the first turbine accordingly, and the second
computer system 1s capable of providing control data to the
second turbine controller to tune the second turbine accord-
ingly. The control data transmitted from the third computer
system to the first computer system relates to setting fuel
splits of the first turbine and the control data transmitted
from the third computer system to the second computer
system relates to setting fuel splits of the second turbine.
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BRIEF DESCRIPTION OF THE DRAWINGS

These, as well as other advantages of this invention, will
be more completely understood and appreciated by careful
study of the following more detailed description of the
presently preferred exemplary embodiments of the invention
taken 1n conjunction with the accompanying drawings, in
which:

FIG. 1 1s a schematic diagram 1llustrating a conventional
gas turbine system,;

FIG. 2 1s a schematic diagram 1llustrating a gas turbine
system that 1s operatively connected to and exchanges data
with a remote computer system according to an exemplary
embodiment of the present invention;

FIG. 3 1s a schematic diagram 1llustrating a gas turbine
system that 1s operatively connected with and transmits data
fo a remote computer system according to another exem-
plary embodiment of the present invention;

FIG. 4 1s a schematic diagram 1llustrating a gas turbine
system having multiple turbines operatively coupled to a
local computer system that is operatively connected to a
remote computer system according to another exemplary
embodiment of the present invention.

FIGS. 5A and 5B form a schematic diagram illustrating
multiple gas turbine systems that are remote from each other
and are operatively connected to a remote computer system
according to another exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

FI1G. 2 illustrates an exemplary embodiment of a remotely
tuned gas turbine system in accordance with the present
invention. The system includes a gas turbine 200 having a
plurality of combustion chambers 201, pressure transducers
203a, 203b respectively mstalled 1n the combustion cham-
bers 201, an emissions sensor 207 installed in each of the
combustion chambers 201 and a fuel manifold (not shown).
The pressure transducers 203a, 2036 measure the pressure
within each of combustion chambers of the turbine 200 and
thus provide a measure of the combustion dynamics of the
turbine 200. The emission sensors 207 (one shown) measure
the amount of substances such as NO,-and CO 1n the exhaust
of the combustion chambers 201 of the gas turbine 200. The
fuel manifold enables the distribution of the fuel provided to
the turbine 200 to be split in a controlled manner.

The system further includes analog to digital A/D con-
verters 205a, 205b, 209, a tuning kit 230, an on-site monitor
(OSM) 250, and a turbine controller 210. The A/D convert-
ers 205a, 205b, 209, the tuning kit 230, the OSM 250 and the
turbine controller 210 effectively form a computer system
that 1s located locally to the turbine 200. The A/D converters
205a, 2050, the tuning kit 230 and the OSM 250 operatively
communicate (i.e., exchange data) with each other using a
shared protocol (e.g., an Ethernet protocol). The OSM 250
and the turbine controller 210 communicate with each other
using the same or a different protocol (e.g., an Arcnet
protocol).

The A/D converters 205a and 205b are connected to the
pressure transducers 203a and 203b, respectively, to receive
the analog signals reflecting the raw data measurements of
the pressure transducers 203a, 203b and to convert the
analog signals 1nto digital data. The tuning kit 230 runs a
computer program that collects the digital data from the A/D
converters 205a, 205b. The program run by the tuning kit
230 also performs signal processing on the digital data and
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generates a FE'T having amplitude and frequency data from
which maximum amplitudes and frequencies of combustion
dynamics can be determined.

A/D converters 209 (one shown) are connected to emis-
sions sensors 207, respectively, to recerve the analog signals
reflecting the raw data measurements of the emissions
sensors 207 and to convert the analog signals into digital
data. The digital data from the A/D converters 209 1is
provided to the turbine controller 210. The turbine controller
210 forwards corresponding data relating to the measure-
ments by the emissions sensors 207 to the OSM 250 using
an Arcnet protocol.

The remotely tuned turbine system also includes a remote
network 240 which 1s remotely located from the gas turbine
200. The network 240 may be formed by, for example, a
local area network (LAN) or a wide area network (WAN).
The gas turbine 200 and the remote network 240 can be
located 1n different cities. In the exemplary embodiments
discussed below, the network 240 1s formed by a LAN 240,
although those skilled in the art will appreciate that other
remote networks such as a WAN may be implemented. The
LAN 240 includes a server 245 that 1s operatively connected
to a plurality of workstations 241, 243 which also may be
located remotely from each other such as 1n different cifties.
The LAN 240 1s capable of communicating with the OSM
250 over a network connection such as the internet, an
intranet or a virtual private network (VPN). Specifically,
data can be exchanged with the locally located OSM 250 and
the remotely located server 245 of the LAN 240. The server
245 1n turn exchanges data with at least one of the work-
stations 241, 243. The OSM 250 thus serves as a hub that
allows the remotely located workstations 241, 243 to com-
municate with the computer system that 1s locally located to
the turbine 200 through the server 245 and the network
connection.

After the tuning kit 230 has generated the frequency and
amplitude data, the tuning kit 230 provides this processed
data to the OSM 250 using an Ethernet protocol. The OSM
250 then transmits the data over the network connection to
the server 245. Additionally (or in the alternative), data
relating to the measurements of the emission sensors 207 1s
provided from the turbine controller 210 to the OSM 250
using an Arcnet protocol. The OSM 250 then transmits the
data over the network connection to the server 245 using an
Ethernet protocol. The server 245 provides this data 1t has
received to one or more of the workstations 241, 243 so that
a system user (€.g., an engineer at workstation 241 or 243 as
illustrated in FIG. 2) can interpret the data. The user can
determine whether any necessary changes, such as adjust-
ments to the fuel splits provided by the fuel manifold of the
turbine system, that need to be made to the turbine to
improve 1ts performance.

If the system user determines that changes need to be
made to the turbine 200, the system user can input these
changes 1nto one of the workstations 241, 243. Control data
reflecting these changes, such as fuel split control data, 1s
transmitted from one of the workstations 241 or 243 by a
computer program running on the workstations 241, 243 to
the server 245. This data 1s then transmitted over the network
connection to the OSM 250. The input provided into one of
the workstations 241 or 243 i1s displayed on the other
workstations 243 or 241 of the LAN 240 so that other system

users can be mnformed of the mput.

The OSM 250 runs a program that sends the control data
to the turbine controller 210 using an Arcnet protocol. The
program run by the OSM 250 also ensures the remote
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workstations 241, 243 are operatively connected thereto.
The turbine controller 210, preferably a Mark V turbine
controller, 1s connected to and exchanges data with the
turbine 200. After the turbine controller 210 receives the
control data from the OSM 250, it sends corresponding
signals to the turbine 200 to tune the settings of the turbine.
For example, the turbine controller 210 can transmit signals
reflecting new fuel split settings 1n accordance with the input
provided by the system user at one of the remote worksta-
tions 241, 243. An engineer located on-site of the turbine
200 can verily proper operation of the turbine system.

After the turbine 200 adjusts to the new settings dictated
by the turbine controller 210, another set of pressure mea-
surements and/or emissions measurements can be made by
the pressure transducer 203a, 203b and/or emissions sensor
207 to determine the combustion dynamics and/or emissions
of the turbine 200. In the same manner discussed above, the
data relating to these measurements can be transmitted by
the OSM 250 over the network connection to the remotely
located LAN 2440. Further evaluation of the results by the
system user and subsequent tuning of the turbine as dis-
cussed above 1s repeated until a map of combustion dynam-
ics and/or emissions as a function of fuel splits 1s developed.
From this map, the optimum fuel split settings can be
determined so that the lowest emissions and lowest com-
bustion dynamics can be attained.

The present invention thus enables a remotely located
system user to tune a turbine. Significant improvements in
the user’s productivity can be obtained, for example, by
climinating the need for the user to travel to the turbine site.

FIG. 3 illustrates another exemplary embodiment of a gas
turbine system that i1s operatively connected to a remotely
located LAN 240. In this and all following embodiments,
reference numbers corresponding to parts described 1n pre-
vious embodiments shall remain the same. Only the differ-

ences from the previous embodiment(s) shall be discussed in
detail.

In the exemplary embodiment 1llustrated 1n FIG. 3, data
relating to combustion dynamics and/or emissions of the gas
turbine 200 are transmitted over the network connection to
the LAN 240 as discussed above. However, after a system
user (e.g., a remotely located engineer) has evaluated the
data transmitted to the LAN 240 at one of the workstations
241, 243, the system user will communicate, preferably by
telephone, any necessary changes to an engineer who 1s
located on-site of the gas turbine 200. As discussed above,
these changes can include, for example, adjustments to the
fuel split settings of the turbine 200. The on-site engineer
will locally perform any necessary tuning in accordance
with the 1nstructions communicated by the remote system
user. There 1s thus no need to transmit control data relating
to any necessary changes to the turbine over the network

connection from the LAN 240 to the OSM 250.

FIG. 4 1illustrates a gas turbine system having multiple
(e.g., two) turbines connected to a computer network that is
located locally to the turbines according to another exem-
plary embodiment of the present invention. Specifically, the
turbine system 1llustrated in FIG. 4 includes all of the
components of the turbine system illustrated i FIG. 2.
However, the gas turbine system further includes a second
gas turbine 200a having a plurality of combustion chambers
2014, a plurality of pressure transducers 203c¢, 203d respec-
tively mnstalled 1n the combustion chambers 2014, emissions
sensors 207a (one shown) respectfully installed in the com-
bustion chambers 2014 and a fuel manifold (not shown). The
pressure transducers 203c¢, 203d are respectively connected




US 6,539,613 B2

7

to A/D converters 205¢, 205d. A/D converters 209z (one
shown) are respectively connected to the emissions sensors
207a. The output of the A/D converters 209a are provided to
turbine controller 210a which exchanges data with OSM
250 using an Arcnet protocol.

The structure and operation of gas turbine 2004 and its
operatively connected components are similar to gas turbine
200 and 1its corresponding operatively connected compo-
nents. As 1llustrated in FIG. 4, both of the turbines 200, 2004
are operatively connected to the same tuning kit 230 and
OSM 250. The OSM can thus exchange data with the LAN
240 over the network connection to tune both turbines 200,
200a. The turbine 200 and 2004 are located locally to each
other and are located remotely from the LAN 240.

As will be appreciated by those skilled in the art, the
system disclosed in FIG. 4 can be modified 1n accordance
with the embodiment of FIG. 3. That 1s, the system 1illus-
trated 1in FIG. 4 can be modified so that a system user at one
of the remote workstations 241 or 243 can evaluate data
received over the network connection from the turbines 200,
2002 and communicate instructions to (e.g., by telephone)

an on-site engineer to perform local tuning of the turbines
200, 200a.

FIGS. 5A-5B 1illustrate multiple gas turbine systems that
are cach operatively connected to the LAN 240 in accor-
dance with another exemplary embodiment of the present
invention. The turbine systems are located remotely from
cach other and are both located remotely from the LAN 2440.
For example, each of the gas turbine systems and the LAN
240 can be located 1n different cities.

The first turbine system includes turbine 200 and all of the
other components discussed in the embodiment of FIG. 2.
The second gas turbine system includes a gas turbine 300
having a plurality of combustion chambers 301, a plurality
of pressure transducers 303a, 303b respectively installed 1n
the combustion chambers 301, emissions sensors 307 (one
shown) respectively installed in the combustion chambers
301 and a fuel manifold (not shown). The second gas turbine
system further includes A/D converters 305a, 30556, 309, a
tuning kit 330, an OSM 350 and a turbine controller 310.
The pressure transducers 303a, 303b and emissions sensors
307 measure the pressure and emissions of the turbine 301,
respectively, in a manner similar to pressure transducers
203a, 203b and emission sensors 207. The raw data from the
measurements of the pressure transducers 303a, 3035 and
emissions sensors 307 are processed and output by the A/D
converters 305a, 305b, 309 to the tuning kit 330 and the
turbine controller 310 and later transmitted by OSM 350 1n
a manner similar to corresponding parts (A/D converters
205a, 205b, 209, turbine controller 210, tuning kit 230 and
OSM 250) of the first turbine system. Accordingly, the
OSMs 250, 350 are both capable of exchanging data with
LLAN 240 over the network connection to tune turbines 200,
300, respectively. The system user at one of the workstations
241, 243 can thus tune each of the turbines 200, 300 from a
single location remote from both of the turbines 200, 300.
The engineer thus does not need to unnecessarily travel
between the locations of the turbines 200, 300 and therefore
can tune turbines 200, 300 with enhanced efficiency.

The exemplary embodiment disclosed in FIGS. 5A and
SB can be modified 1n accordance with the embodiment of
FIG. 3. That 1s, after the system user at one of the work-
stations 241, 243 evaluates data that has been transmitted
over the network connection relating to the measurements
performed at the turbines 200, 300, the system user can
communicate any necessary changes, (e.g., by telephone) to

10

15

20

25

30

35

40

45

50

55

60

65

3

respective on-site engineers at the locations of the turbines
200, 300 for local tuning. Thus, no control data needs to be
transmitted back from the LLAN 240 to the OSMs 250, 350

over the network connection to tune turbines 200, 300.

While the invention has been described in connection
with what 1s presently considered to be the most practical
and preferred embodiment, 1t 1s to be understood that the
mvention 1s not to be limited to the disclosed embodiment,
but on the confrary, 1s intended to cover various modifica-
tions and equivalent arrangements included within the spirit
and scope of the appended claims.

What 1s claimed 1s:

1. A system for tuning a gas turbine comprising:

a turbine controller operatively coupled to the gas turbine;

a first computer system operatively coupled to the turbine
controller and located locally to the gas turbine; and

a second computer system for exchanging data with the
first computer system, the second computer system
being located remotely from the gas turbine;

wherein the first computer system 1s capable of transmit-
ting data relating to combustion dynamics and/or emis-
sions of the gas turbine to the second computer system,
and the second computer system 1s capable of receiving,
user 1mput in response to the data transmitted from the
first computer system and transmitting control data
reflecting the received user mput to the first computer
system to enable the turbine controller to tune fuel split
settings of the gas turbine.

2. The system of claim 1 wherein the first computer
system and the second computer system exchange data over
a network connection.

3. The system of claim 2 wherein the network connection
comprises an intranet, an internet or a virtual private net-
work.

4. The system of claim 2 wherein the first computer
system comprises an on-site monitor and the second com-
puter system comprises a local area network having a
workstation, the first computer system being capable of
exchanging data with the workstation via the on-site moni-
tor.

5. The system of claim 4 wherein the on-site monitor
exchanges data with the turbine controller using a first
protocol and the on-site monitor exchanges data with the
second computer system using a second protocol different
than the first protocol.

6. A method of tuning a gas turbine comprising:

providing a turbine controller that 1s operatively coupled
to the gas turbine;

operatively coupling a first computer system to the turbine
controller and locating the first computer system locally
to the turbine;

transmitting data relating to combustion dynamics and/or
emissions of the gas turbine from the first computer
system to a second computer system that 1s located
remotely from the gas turbine;

transmitting control data from the second computer sys-
tem to the first computer system, the control data
reflecting user input to the second computer system,;
and

processing the control data received by the first computer
system to enable the turbine controller to tune fuel split
settings of the gas turbine.
7. The method of claim 6 wherein exchanging data
between the first computer system and the second computer
system 1s accomplished over a network connection.
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8. The method of claim 7 wherein the network connection
comprises an 1ntranet, an internet or a virtual private net-
work.

9. The method of claim 7 wherein the first computer
system exchanges data with the turbine controller using a
first protocol and exchanges data with the second computer
system using a second protocol different than the {first
protocol.

10. A system comprising:

a first gas turbine;

a first turbine controller operatively coupled to the first
gas turbine; and

a first computer system operatively coupled to the first
turbine controller for transmitting data relating to com-
bustion dynamics and/or emissions of the first gas
turbine to a remote location over a network connection,
and processing control data received over the network
connection 1n response to the transmitted data relating
to the combustion dynamics and/or emissions of the
first gas turbine and processing the control data to
ecnable the first turbine controller to tune fuel split
settings of the first gas turbine.

11. The system of claim 10 further comprising a second
computer system located at the remote location from the gas
turbine for receiving data transmitted from the first computer
system over the network connection.

12. The system of claim 11 wherein the network connec-
fion comprises an intranet, an internet or a virtual private
network.

13. The system of claim 10 further comprising a second
gas turbine and a second turbine controller operatively
coupled to the second gas turbine and to the first computer
system.

14. A method of tuning at least one gas turbine utilizing
a first computer system comprising:

providing a first gas turbine;

operatively coupling a first turbine controller to the first
turbine;

transmitting data relating to combustion dynamics and/or
emissions of the first gas turbine to a location remote
from the first turbine over a network connection;

receiving control data over the network connection in
response to the transmitted data relating to the com-

bustion dynamics and/or emissions of the gas turbine;
and

processing the received control data to enable the first gas
turbine controller to tune fuel split settings of the first
gas turbine.

15. The method of claim 14, wherein transmitting the data
to the location remote from the first gas turbine comprises
transmitting the data to a second computer system located
remotely from the first gas turbine.

16. The method of claim 15, further comprising:

receiving the transmitted data relating to combustion
dynamics and/or emissions of the first gas turbine at the
second computer system;

evaluating the processed data to determine any changes
that need to be made to an operation of the first gas
turbine;
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communicating any necessary changes to a person located
on-site of the first gas turbine; and

changing a setting of the first gas turbine in accordance
with the necessary changes communicated to the per-

son on-site of the first gas turbine.
17. The method of claim 15 wherein transmitting the data
over the network connection comprises transmitting data

over one of an intranet, an internet and a virtual private
network.
18. The method of claim 14 further comprising:

providing a second gas turbine;

operatively coupling a second turbine controller to the
second gas turbine; and

transmitting data relating to combustion dynamics and/or
emissions of the second gas turbine to the location
remote from the first gas turbine over the network
connection, the location remote from the {first gas
turbine also being remote from the second gas turbine.
19. A system comprising:

a first gas turbine;

a first turbine controller operatively coupled to the first
gas turbine;

a first computer system operatively coupled to the first
turbine controller and located locally to the first gas
turbine;

a second gas turbine;

a second turbine controller operatively coupled to the
second gas turbine;

a second computer system operatively coupled to the
second turbine controller and located locally to the
second gas turbine;

a third computer system for exchanging data with the first
computer system and the second computer system, the
third computer system being located remotely from the
first and second gas turbines;

wherein the first computer system transmits data relating
to combustion dynamics and/or emissions of the first
gas turbine to the third computer system and the second
computer system transmits data relating to combustion
dynamics and/or emissions of the second gas turbine to
the third computer system; and

the third computer system receives user mput and trans-
mits control data to the first computer system and the
second computer system corresponding to the received
user 1nput, and the first computer system processes the
control, data to enable the first turbine controller to tune
fuel split settings of the first gas turbine and the second
computer system processes the control data to enable
the second turbine controller to tune fuel split settings
of the second gas turbine.

20. The system of claim 19 wherein the first and second
gas turbines are located remotely from each other.

21. The system of claim 19 wherein the third computer
system exchanges data with the first computer system and
the second computer system via a network connection.

22. The system of claim 21 wherein the network connec-
fion comprises an intranet, an internet or a virtual private
network.
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